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MECHANICAL PRESS STRUCTURE 
ADAPTED TO PERFORM HYDROFORMING 

OPERATIONS 

CROSS REFERENCE TO RELATED 
APPLICATION 

This application claims the bene?t of US. provisional 
application No. 60/151,787, ?led Aug. 31, 1999, the disclo 
sure of Which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

This invention relates in general to machines for perform 
ing hydroforming operations on Workpieces. In particular, 
this invention relates to an improved structure for a 
mechanical press that is adapted to perform a hydroforming 
operation on a Workpiece. 

Mechanical presses are Well knoWn machines that are 
commonly used to manufacture a Wide variety of Work 
pieces including, for eXample, relatively large or thick 
Walled Workpieces such as side rails, cross members, and 
other components for vehicle frame assemblies. A typical 
mechanical press includes a stationary portion (typically 
referred to as a bed) having a ?rst die section secured 
thereto, a movable portion (typically referred to as a slide) 
having a second die section secured thereto, and an actuating 
mechanism for selectively moving the slide toWard and 
aWay from the bed. When the slide is moved toWard the bed, 
the ?rst and second die sections engage the Workpiece and 
eXert forces thereon to mechanically deform it into a desired 
shape. When the slide is moved aWay from the bed, the ?rst 
and second die sections are spaced apart from one another to 
alloW the deformed Workpiece to be removed and permit the 
neXt Workpiece to be deformed to be inserted therebetWeen. 

Traditionally, the Workpieces that are formed using con 
ventional mechanical presses are stamped from ?at stock or 
open channel structural numbers, i.e., structural members 
that have a non-continuous cross sectional shape (for 
eXample, a U-shaped or C-shaped channel member). The 
formation of a Workpiece from such ?at stock and open 
channel structural members has functioned satisfactorily for 
many years. HoWever, more recently, it has been found 
desirable to form a Workpiece from a closed channel struc 
tural member, i.e., a structural member having a continuous 
cross sectional shape (for example, a tubular or boX-shaped 
channel member). These types of closed channel cross 
sectional shapes have been found to be advantageous 
because they provide strength and rigidity to the formed 
Workpiece, and further can easily provide vertically and 
horiZontally oriented side surfaces that can facilitate the 
attachment of other components thereto. 

Hydroforming is a Well knoWn metalworking process that 
is commonly used to deform closed channel structural 
members into desired shapes. Hydroforming employs pres 
suriZed ?uid to deform the closed channel Workpiece into 
conformance With a die cavity having a desired shape. A 
typical hydroforming apparatus includes a stationary portion 
(typically referred to as a bed) having a ?rst die section 
secured thereto, a movable portion (typically referred to as 
a slide or ram) having a second die section secured thereto, 
and an actuating mechanism for selectively moving the slide 
toWard and aWay from the bed. The die sections have 
cooperating recesses formed therein that together de?ne a 
die cavity having a shape corresponding to a desired ?nal 
shape for the Workpiece. When the slide is moved toWard the 
bed, the die sections engage one another so as to enclose the 
Workpiece Within the die cavity. Although the die cavity is 
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2 
usually someWhat larger than the Workpiece to be 
hydroformed, movement of the slide toWard the bed may, in 
some instances, cause some mechanical deformation of the 
Workpiece. In any event, the Workpiece is then ?lled With a 
?uid, typically a relatively incompressible liquid such as 
Water. The pressure of the ?uid Within the Workpiece is then 
increased to such a magnitude that the Workpiece is 
deformed into conformance With the die cavity. As a result, 
the Workpiece acquires the desired ?nal shape. When the 
slide is moved aWay from the bed, the die sections are 
spaced apart from one another to alloW the deformed Work 
piece to be removed and the neXt Workpiece to be deformed 
to be inserted therebetWeen. 

Because the traditional method of manufacturing the 
Workpiece using a conventional mechanical press has been 
in Widespread use for decades, most manufacturers of these 
types of Workpieces have acquired a relatively large number 
of such mechanical presses. The monetary investment in 
these mechanical presses is quite substantial. Thus, although 
the process of hydroforming closed channel structural mem 
bers has been found to possess a number of desirable 
characteristics, some manufacturers have moved sloWly to 
adopt it because of their prior monetary investment in 
mechanical presses. Also, the acquisition of hydroforming 
machines requires an additional substantial monetary 
investment, Which has further sloWed the Widespread adop 
tion of hydroforming by some manufacturers. Thus, it Would 
be desirable to provide an improved structure for a mechani 
cal press that can adapt it to perform a hydroforming 
operation on a Workpiece. 

SUMMARY OF THE INVENTION 

This invention relates to an improved structure for a 
mechanical press that can adapt is to perform a hydroform 
ing operation on a workpiece. The press includes a station 
ary base supporting a bolster that carries a loWer die section, 
a movable slide that carries an upper die section, and a drive 
mechanism for selectively raising and loWering the slide 
relative to the base. An in?atable bladder is disposed 
betWeen the base and the bolster. Initially, the drive mecha 
nism is operated to loWer the slide to its bottom dead center 
position such that the die sections enclose a Workpiece 
Within a die cavity. Then, pressuriZed ?uid is supplied Within 
the Workpiece to eXpand it outWardly into conformance With 
the die cavity. At the same time, pressuriZed ?uid is also 
supplied to the interior of the in?atable bladder. The appli 
cation of such pressuriZed ?uid causes the in?atable bladder 
to be physically eXpanded, causing the bolster carrying the 
loWer die section to be raised relative to the base. The 
magnitude of this force is preferably selected to be approxi 
mately equal to the magnitude of the outWardly directed 
force eXerted by the Workpiece against the loWer die section 
and, thus, the bolster. As a result, the loWer die section is 
urged upWardly to remain in position relative to the upper 
die section during the hydroforming operation. In effect, the 
in?atable bladder pre-stresses the frame of the press and ?lls 
any eXtra space created by the de?ections of the various 
components of the frame, thereby retaining the die sections 
and in position during the hydroforming operation. As a 
result, the press can be adapted to hydroform relatively large 
and thick-Walled Workpieces, such as vehicle frame com 
ponents. 

Various objects and advantages of this invention Will 
become apparent to those skilled in the art from the folloW 
ing detailed description of the preferred embodiment, When 
read in light of the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front elevational vieW of a mechanical press 
that is adapted to perform a hydroforming operation on a 
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workpiece in accordance With this invention, Wherein the 
components of the mechanical press are shoWn prior to the 
commencement of the hydroforming operation. 

FIG. 2 is an enlarged front elevational vieW of a portion 
of the mechanical press illustrated in FIG. 1. 

FIG. 3 is a sectional elevational vieW of the mechanical 
press taken along line 3—3 of FIG. 1. 

FIG. 4 is a front elevational vieW of the mechanical press 
illustrated in FIGS. 1, 2, and 3 shoWing the components 
thereof during the hydroforming operation. 

FIG. 5 is an enlarged front elevational vieW of a portion 
of the mechanical press illustrated in FIG. 4. 

FIG. 6 is a sectional elevational vieW of the mechanical 
press taken along line 6—6 of FIG. 4. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring noW to the draWings, there is illustrated a 
mechanical press, indicated generally at 10, that is adapted 
to perform a hydroforming operation in accordance With this 
invention. The general structure and operation of the press 
10 is, for the most part, conventional in the art, and only 
those portions of the press 10 that are necessary for a 
complete understanding of this invention are illustrated and 
Will be described. The press 10 includes a frame 12 having 
a base 14 de?ning an upper surface 14a. A base plate 16 is 
secured to the upper surface 14a of the base 14. An in?atable 
bladder 18 or other hydraulic boosting mechanism is pro 
vided on the upper surface of the base plate 16. The structure 
and method of operation of the in?atable bladder 18 Will be 
eXplained in detail beloW. 
As best shoWn in FIGS. 2 and 5, a bolster 20 is positioned 

adjacent to the upper surface of the in?atable bladder 18. 
Thus, it can be seen that the in?atable bladder 18 is disposed 
betWeen the base plate 16 and the bolster 20 of the press 10. 
Alternatively, the base plate 16 may be omitted, and the 
in?atable bladder 18 may be disposed directly adjacent to 
the upper surface of the base 14. The structure and operation 
of the in?atable bladder 18 Will be described further beloW. 
The bolster 20 is preferably provided With one or more 
engagement surfaces, such as the illustrated opposed tapered 
or angled surfaces 20a. The tapered surfaces 20a of the 
bolster 20 are provided to cooperate With one or more 
corresponding engagement surfaces, such as the illustrated 
pair of tapered or angled surfaces 22a, provided on a pair of 
keepers 22 that are secured to the base plate 16 of the press 
10. In the illustrated embodiment, tWo of such keepers 22 are 
secured to the press 10 on opposite sides of the bolster 20. 
HoWever, any desired number of such keepers 22 may be 
provided at any desired locations on the press 10. The 
keepers 22 are siZed and shaped to engage portions of the 
bolster 20 to prevent it from moving horiZontally (i.e., from 
front to back and from side to side) relative to the base plate 
16 of the press 10 during normal operation of the press 10. 
HoWever, the keepers 22 are also preferably siZed and 
shaped to permit the bolster 20 to move vertically relative to 
the base plate 16 in the manner described beloW. Such 
vertical movement of the bolster 20 relative to the base plate 
16 is preferably limited by the engagement of the tapered 
surfaces 20a of the bolster 20 and the tapered surfaces 22a 
of the keepers 22. Thus, as Will be eXplained in greater detail 
beloW, the tapered surfaces 20a of the bolster 20 engage the 
tapered surfaces 22a of the keepers 22 to limit the magnitude 
of such relative vertical movement. The keepers 22 can also 
function to retain the in?atable bladder 18 in a predeter 
mined position relative to the base plate 16 of the press 10. 
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4 
The frame 12 of the press 10 further includes a plurality 

(preferably four) of posts 24 that eXtend upWardly from the 
upper surface 14a of the base 14. A slide 26 is engaged With 
or otherWise supported on the posts 24 for vertical sliding 
movement relative to the frame 12 and the base 14. The slide 
26 has an upper surface 26a and a loWer surface 26b. One 
or more mounting brackets 28 (tWo in the illustrated 
embodiment) may be secured to the upper surface 26a of the 
slide 26. The mounting brackets 28 are connected to the 
loWer ends of respective crankshaft pins 30 by respective 
pivot pins 30a, as shoWn in FIGS. 3 and 6. The upper ends 
of the crankshaft pins 30 are rotatably mounted on eccentric 
portions of a crankshaft 32. In a manner that is Well knoWn 
in the art, rotational movement of the crankshaft 32 causes 
vertical reciprocating movement of the slide 26 relative to 
the posts 24 and the base 14. 
A drive system is provided for selectively rotating the 

crankshaft 32 to effect such vertical reciprocating movement 
of the slide 26 relative to the base 14. In the illustrated 
embodiment, the drive system includes a main drive gear 34 
that is secured to one end of the crankshaft 32 for rotation 
thereWith. An intermediate gear 36 meshes With the main 
drive gear 34 and is secured to a drive shaft 38 for rotation 
thereWith. The drive shaft 38 eXtends betWeen the interme 
diate gear 36 and an output portion of a clutch 40. An input 
portion of the clutch 40 is connected to a ?yWheel 42 that is 
constantly rotatably driven by a motor 44 by means of a belt 
44a in a knoWn manner. When the clutch 40 is engaged, the 
?yWheel 42 is connected to rotatably drive the drive shaft 38 
and the crankshaft 32, thereby cause vertical reciprocating 
movement of the slide 26 as described above. When the 
clutch 40 is disengaged, the ?yWheel 42 is disconnected 
from the drive shaft 38 and the crankshaft 32 to prevent such 
vertical reciprocating movement of the slide 26. Abrake 46 
may be provided to affirmatively prevent rotational move 
ment of the crankshaft 32 When the clutch 40 is disengaged. 
It Will be appreciated that any other conventional drive 
system may be provided for selectively rotating the crank 
shaft 32 to effect the vertical reciprocating movement of the 
slide 26 relative to the base 14. It Will be appreciated that a 
Wide variety of basic press structures such as thus far 
described are knoWn in the art. This invention is intended to 
encompass any desired or conventional structure for the 
press 10 that can accomplish vertical reciprocating move 
ment of the slide 26 relative to the base 14 as described 
above. 
The press 10 also includes a die including an upper die 

section 48 that is secured to the loWer surface 26b of the 
slide 26 and a loWer die section 50 that is secured to the 
upper surface of the bolster 20. The upper and loWer die 
sections 48 and 50 have respective cavity portions 52 and 54 
formed therein. When the upper die section 48 is loWered 
into engagement With the loWer die section 50, as illustrated 
in FIGS. 4, 5, and 6, the cavity portions 52 and 54 cooperate 
to de?ne a hydroforming die cavity. As is Well knoWn in the 
art, the die cavity de?nes a desired shape for a Workpiece 
(not shoWn) to be deformed by using a hydroforming 
operation, as Will be described in detail beloW. 
As is also Well knoWn, the bottom dead center position of 

the slide 26 is that point at Which the crankshaft pins 30 are 
precisely vertically aligned betWeen the crankshaft 32 and 
the slide 26. In this bottom dead center position, the slide 26 
is at its loWermost position relative to the bolster 20. 
Because of this vertical alignment of the crankshaft pins 30, 
reaction forces acting upWardly against the slide 26 Will not 
tend to rotate the crankshaft 32, but rather are transmitted to 
the frame 12 of the press 10. Therefore, by retaining the 
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crankshaft 32 in this bottom dead center position, the press 
10 can strongly resist forces acting upwardly on the slide 26 
Which Would tend to move the upper and loWer die sections 
48 and 50 out of contact With one another, such as occur 
during a hydroforming operation. 

In order to determine the bottom dead center position, the 
mechanical press 10 may include a sensing arrangement, 
shoWn generally at 56, for determining When the slide 26 is 
in its loWermost position relative to the bolster 20, Wherein 
the die sections 48 and 50 engage one another to alloW the 
commencement of the hydroforming operation. In the illus 
trated embodiment, the sensing arrangement 56 may include 
a conventional sensor (not shoWn) that is capable of gener 
ating an electrical signal When the slide 26 is in its loWer 
most position relative to the bolster 20. Such a sensor may 
be responsive to movement of the slide 26, one of the gears 
34 or 36, the output shaft 38, or any other component of the 
press 10 for generating such signal. To facilitate the proper 
positioning of the slide 26 at this bottom dead center position 
relative to the bolster 20, it may be desirable to provide 
ajogging motor 58. The jogging motor 58 is conventional in 
the art and is provided to effect relatively small rotational 
movements of the crankshaft 32 in order to achieve the 
precise bottom dead center positioning of the slide 26 after 
relatively fast rotational movement by the motor 44. If 
desired, the mechanical press 10 may include a locking 
device 60 for securely locking the crankshaft 32 in its 
bottom dead center position once it has been achieved. It 
Will be appreciated that any other suitable sensing, moving, 
and locking arrangement may be provided if desired. 
As mentioned above, the in?atable bladder 18 is provided 

betWeen the upper surface of the base plate 16 and the loWer 
surface of the bolster 20 of the press 10. The in?atable 
bladder 18 is designed to be ?lled With pressuriZed ?uid 
during the performance of the hydroforming operation for 
the reasons described beloW. To accomplish this, a feed line 
62 is provided to provide ?uid communication With the 
interior of the in?atable bladder 18. The feed line 62 can 
form a portion of or be connected to any desired source of 
pressuriZed ?uid, preferably the same source of pressuriZed 
?uid that used to perform the hydroforming operation. The 
supply of such pressuriZed ?uid Within the in?atable bladder 
18 may be controlled by conventional valves (not shoWn), 
and the operation of such valves may be controlled by a 
conventional control system (not shoWn). The in?atable 
bladder 18 may be formed in any desired shape and from any 
desired material so as to be capable of physical expansion in 
response to the application of pressuriZed ?uid therein. For 
example, the in?atable bladder 18 may be formed from a 
pair metallic sheets having edges that are secured together to 
form a ?uid-tight enclosure. Alternatively, the in?atable 
bladder 18 may be formed from a ?uid-tight ?exible 
material, such as rubber or other elastomeric material. 

The operation of the mechanical press 10 Will noW be 
described. Initially, the crankshaft 32 is rotated by the motor 
44 so as to raise the slide 26 carrying the upper die section 
48 relative to the loWer die section 50, as shoWn in FIGS. 1 
and 3. During this initial period, the in?atable bladder 18 is 
de?ated, as best shoWn in FIG. 2. As a result, the bolster 20 
carrying the loWer die section 50 is in a loWered position 
relative to the base 14. When the slide 26 reaches its 
uppermost position relative to the base 14, the clutch 40 is 
disengaged so as to disconnect the drive shaft 38 from 
causing further rotation of the crankshaft 32. At the same 
time, the brake 46 operated to engage the crankshaft 32, 
thereby positively preventing further rotation of the crank 
shaft 32. In this position, a Workpiece (not shoWn) can be 
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6 
placed Within the loWer cavity portion 54 formed in the 
upper surface of the loWer die section 50. As is knoWn in the 
art, the Workpiece may be preliminarily deformed in a 
conventional tube bending apparatus so as to possess the 
general shape of the die cavity. 

Thereafter, the brake 46 is disengaged, and the clutch 40 
is engaged to connect the drive shaft 38 to rotate the 
crankshaft 32. As previously discussed, rotation of the 
crankshaft 32 causes the slide 26 to move doWnWardly to 
loWer the upper die section 48 into engagement With the 
loWer die section 50, as shoWn in FIGS. 4 and 6. Although 
the die cavity de?ned by the upper die section 48 and the 
loWer die section 50 is usually someWhat larger than the 
Workpiece to be hydroformed, movement of the upper and 
loWer die sections 48 and 50 from the opened position to the 
closed position may, in some instances, cause some 
mechanical deformation of the Workpiece. In any event, 
during the doWnWard movement of the slide 26, the clutch 
may be disengaged to disconnect the drive shaft 38 from the 
crankshaft 32. Notwithstanding this, the slide 26 continues 
to move doWnWardly by virtue of its inertia and Weight. The 
sensing arrangement 56 detects the approach of the slide 26 
toWard its bottom dead center position and, at the appropri 
ate moment, engages the brake 46 to stop rotation of the 
crankshaft 32. Ideally, the sensing arrangement 56 is capable 
of stopping the rotation of the crankshaft 32 When the slide 
26 is precisely located at its bottom dead center position. 
HoWever, in practice, the slide 26 may be stopped either 
slightly before or after its bottom dead center position. In 
these instances, the brake 46 can be released, and the jogging 
motor 58 can be operated to precisely position the slide at its 
bottom dead center position before re-engaging the brake 
46. The safety locking device 60 may then be engaged to 
positively secure the slide 26 in its bottom dead center 
position. 

Next, pressuriZed ?uid is supplied Within the Workpiece to 
perform the hydroforming operation. To accomplish this, a 
pair of conventional end feed cylinders (not shoWn) seal 
ingly engage the ends of the Workpiece in a Well knoWn 
manner. Either or both of the end feed cylinders are con 
nected to a source of pressuriZed ?uid so as to ?ll the 
Workpiece With a relatively incompressible loW-pressure 
?uid, such as Water. The pressure of the ?uid Within the 
Workpiece is increased in a Well knoWn manner to such a 
magnitude that the Workpiece is expanded outWardly into 
conformance With the die cavity de?ned by the cooperating 
cavity portions 52 and 54. As a result, the Workpiece is 
deformed into the desired ?nal shape. 
At the same time the pressure of the ?uid is being 

increased, pressuriZed ?uid is also supplied through the feed 
line 62 to the interior of the in?atable bladder 18. The 
application of such pressuriZed ?uid causes the in?atable 
bladder 18 to be physically expanded, as best shoWn in FIG. 
5. As a result, the bolster 20 carrying the loWer die section 
50 is in an uppermost position relative to the base 14. The 
uppermost position of the bolster 50 can be de?ned by the 
engagement of the tapered surfaces 20a of the bolster 20 and 
the tapered surfaces 22a of the keepers 22, as described 
above. In any event, as a result of such physical expansion, 
the in?ated bladder 49 reacts betWeen the base plate 16 and 
the bolster 20, exerting a force to urge them apart from one 
another. The magnitude of this force is preferably selected to 
be approximately equal to the magnitude of the outWardly 
directed force exerted by the Workpiece against the loWer die 
section 50 and, thus, the bolster 50. As a result, the loWer die 
section 50 is urged upWardly to remain in position relative 
to the upper die section 48 during the hydroforming opera 
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tion. In effect, the in?atable bladder 49 pre-stresses the 
frame 12 of the press 10 and ?lls any extra space created by 
the de?ections of the various components of the frame 12, 
thereby retaining the die sections 48 and 50 in position 
during the hydroforming operation. As a result, the press 10 
can be adapted to hydroform relatively large and thick 
Walled Workpieces, such as vehicle frame components. After 
the hydroforming operation is complete, the safety locking 
device 60 and the brake 46 are disengaged. Then, the clutch 
40 is engaged to connect the drive shaft 38 to rotate the 
crankshaft 32 so as to return the slide 26 to its uppermost 
position, as described above. The cycle for the next hydro 
forming operation may then begin. 

Although this invention has been described and illustrated 
in the context of the illustrated in?atable bladder 18 dis 
posed betWeen the base plate 16 and the bolster 20, it Will 
be appreciated that the in?atable bladder 18 may, if desired, 
be disposed betWeen the slide 26 and the upper die section 
48. Furthermore, it Will be appreciated that the illustrated 
in?atable bladder 18 is intended to be representative of any 
type of structure that can be physically expanded during the 
hydroforming operation to achieve the same result as 
described above. 

In accordance With the provisions of the patent statutes, 
the principle and mode of operation of this invention have 
been explained and illustrated in its preferred embodiment. 
HoWever, it must be understood that this invention may be 
practiced otherWise than as speci?cally explained and illus 
trated Without departing from its spirit or scope. 
What is claimed is: 
1. Amechanical press adapted for use in hydroforming a 

Workpiece comprising: 
a frame including a base, a slide that is movable relative 

to said base, and a drive mechanism for moving said 
slide relative to said base; 

a sensing arrangement for generating a signal When said 
slide approaches a bottom dead center position relative 
to said base; 

?rst and second die sections having respective cavity 
portions formed therein that cooperate to de?ne a die 
cavity adapted to receive a Workpiece, said ?rst die 
section being supported on said base, said second die 
section being secured to said slide for movement there 
With; 

an in?atable bladder disposed betWeen said ?rst die 
section and said base or said second die section and said 
slide; and 

a source of pressuriZed ?uid for supplying pressuriZed 
?uid Within the Workpiece and for supplying pressur 
iZed ?uid Within said in?atable bladder. 

2. The press de?ned in claim 1 further including a bolster 
that is supported on said base and having said ?rst die 
section secured thereto, said in?atable bladder being dis 
posed betWeen said base and said bolster. 

3. The press de?ned in claim 2 further including a keeper 
for limiting movement of said bolster relative to said base 
When pressuriZed ?uid is supplied to said in?atable bladder. 

4. The press de?ned in claim 3 Wherein said bolster and 
said keeper having cooperating engagement surfaces formed 
thereon for limiting movement of said bolster relative to said 
base When pressuriZed ?uid is supplied to said in?atable 
bladder. 

5. The press de?ned in claim 1 Wherein said drive 
mechanism is responsive to said bottom dead center position 
signal for moving said slide to said bottom dead center 
position. 

6. The press de?ned in claim 1 further including a locking 
mechanism for retaining said slide in said bottom dead 
center position When pressuriZed ?uid is supplied to said 
in?atable bladder. 
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7. The press de?ned in claim 1 Wherein said slide is 

linearly movable relative to said base, and Wherein said 
drive mechanism includes a motor that is connected to 
selectively rotate a crankshaft and a pin that is connected 
betWeen said crankshaft and said slide such that rotation of 
said crankshaft by said motor causes linear movement of 
said slide relative to said base. 

8. The press de?ned in claim 1 further including a locking 
mechanism that is responsive to said signal for retaining said 
slide in said bottom dead center position. 

9. The press de?ned in claim 1 Wherein said source of 
pressuriZed ?uid is responsive to said signal for supplying 
pressuriZed ?uid Within the Workpiece and for supplying 
pressuriZed ?uid Within said in?atable bladder. 

10. A mechanical press adapted for use in hydroforming 
a Workpiece comprising: 

a frame including a base, a slide that is linearly movable 
relative to said base, and a drive mechanism for moving 
said slide relative to said base, said drive mechanism 
including a motor that is connected to selectively rotate 
a crankshaft and a pin that is connected betWeen said 
crankshaft and said slide such that rotation of said 
crankshaft by said motor causes linear movement of 
said slide relative to said base; 

?rst and second die sections having respective cavity 
portions formed therein that cooperate to de?ne a die 
cavity adapted to receive a Workpiece, said ?rst die 
section being supported on said base, said second die 
section being secured to said slide for movement there 
With; 

an in?atable bladder disposed betWeen said ?rst die 
section and said base or said second die section and said 
slide; and 

a source of pressuriZed ?uid for supplying pressuriZed 
?uid Within the Workpiece and for supplying pressur 
iZed ?uid Within said in?atable bladder. 

11. The press de?ned in claim 10 further including a 
bolster that is supported on said base and having said ?rst die 
section secured thereto, said in?atable bladder being dis 
posed betWeen said base and said bolster. 

12. The press de?ned in claim 11 further including a 
keeper for limiting movement of said bolster relative to said 
base When pressuriZed ?uid is supplied to said in?atable 
bladder. 

13. The press de?ned in claim 12 Wherein said bolster and 
said keeper having cooperating engagement surfaces formed 
thereon for limiting movement of said bolster relative to said 
base When pressuriZed ?uid is supplied to said in?atable 
bladder. 

14. The press de?ned in claim 10 further including a 
locking mechanism for retaining said slide in said bottom 
dead center position When pressuriZed ?uid is supplied to 
said in?atable bladder. 

15. The press de?ned in claim 10 further including a 
sensing arrangement for generating a signal When said slide 
approaches a bottom dead center position relative to said 
base. 

16. The press de?ned in claim 15 Wherein said drive 
mechanism is responsive to said bottom dead center position 
signal for moving said slide to said bottom dead center 
position. 

17. The press de?ned in claim 15 further including a 
locking mechanism that is responsive to said signal for 
retaining said slide in said bottom dead center position. 

18. The press de?ned in claim 15 Wherein said source of 
pressuriZed ?uid is responsive to said signal for supplying 
pressuriZed ?uid Within the Workpiece and for supplying 
pressuriZed ?uid Within said in?atable bladder. 

* * * * * 


